Patients with head and neck cancer (HNC) receiving intensity-modulated radiation therapy (IMRT) have particularly high rates of fatigue, and pre-and post-radiotherapy fatigue are prognostic factors for pathologic tumor responses and poor survival. Although inflammation has been proposed as one of the potential mechanisms of fatigue in cancer patients, findings have not been consistent, and there is a dearth of longitudinal studies. Accordingly, we conducted a prospective study in 46 HNC patients pre-and onemonth post-IMRT. Fatigue was measured by the Multidimensional Fatigue Inventory (MFI)-20 at both time points along with the assessment of peripheral blood inflammatory markers including interleukin (IL)-6, soluble tumor necrosis factor receptor 2, and C-reactive protein (CRP) and gene expression. Generalized estimating equations were used to examine the association between inflammatory markers and fatigue. Gene enrichment analysis using MetaCore software was performed using up-regulated genes that were significantly associated with IMRT and fatigue. Significant associations between fatigue and IL-6 as well as CRP, which were independent of time, were observed. In addition the change in fatigue from pre-to post-IMRT was positively associated with the change in IL-6 and CRP. Analysis of up-regulated gene transcripts as a function of IMRT and fatigue revealed overrepresentation of transcripts related to the defense response and nuclear factor kappa B. In conclusion, our findings support the hypotheses that inflammation is associated with fatigue over time in HNC patients. Future studies on how inflammation contributes to fatigue as well as strategies targeting inflammation to reduce fatigue are warranted.
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Introduction
Compelling evidence demonstrates the importance of cancerrelated fatigue to quality of life and survival (Janaki et al., 2010; Fang et al., 2004; Montazeri, 2009 ). However, little work has been done in patients with head and neck cancer (HNC) Jereczek-Fossa et al., 2007; Sawada et al., 2012; Ackerstaff et al., 2011; Hoskin et al., 2009 . The most prevalent HNCs, cancers of the oral cavity and oropharynx, are the 10th most common cancers worldwide (Mehanna et al., 2010) . In the US, 55,070 new HNC cases are estimated in 2014, and this number has increased in the past decade (Siegel et al., 2014) . New evidence shows that the rise in incidence of HNCs is due to increased human papillomavirus (HPV) infection. If these trends continue, by 2020 HPV-positive HNCs will likely surpass cervical cancer as the most common HPV-associated cancer in the United States (Chaturvedi et al., 2011) . HNC patients, usually treated either definitively or adjuvantly with radiotherapy, have particularly high rates of fatigue (Hickok et al., 2005; Gulliford et al., 2012) . Intensity-modulated radiation therapy (IMRT) employs multiple intensity levels across each radiation beam allowing for improved conformal and homogenous dose distributions over complex target volumes with sparing of adjacent normal structures. IMRT is also the most frequently used radiation technique for HNC patients. Recent research on IMRT has shown that patients treated with IMRT experience even higher fatigue compared to conventional, 3D conformal-RT (Gulliford et al.,
